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Art Unit: 2853 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 20-27 is rejected under 35 U.S.C. 102(b) as being anticipated by Olson (US Pat 
5838338). 

Olson discloses: 

• {claim 20} A method of adjusting a head gap in an inkjet printer (abstract; 
column 5, lines 53-61); receiving a head gap adjustment command from a control 
unit; reading out a head gap state stored in a non-volatile memory of the control 
unit; comparing a head gap position to be adjusted according to the received head 
gap adjustment command to the head gap state read out from the non- volatile 
memory; adjusting the head gap position when the head gap position to be 
adjusted does not match the read-out head gap state as a result of the comparison; 
and storing an adjusted head gap state and waiting for printing (column 12, line 
61 -column 13, line 44) 

• {claim 21 } controlling a carrier driving unit to drive a carrier to be moved toward 
the head gap adjustment position along a carrier shaft (column 14, lines 12-36; 
carrier moved during printing operation); controlling a paper supply roller 
driving unit to generate a driving force when the carrier is disposed at the head 
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gap adjustment position in order for the carrier shaft to move with respect to a 
paper path (column 14, lines 12-36; occurs during printing operation) 

• {claim 22} selectively transferring the driving force to the carrier shaft in 
response to the movements of the carrier; and terminating the transfer of the 
driving force to the carrier shaft in response to the movements of the carrier 
outside the head gap adjustment position from the head gap adjustment position 
(figure 6; column 8, lines 47-67) 

• {claim 23} automatically adjusting the head gap in response to the driving force 
of the carrier driving unit and the paper supply roller driving unit without using 
an extra driving motor (column 8, lines 47-67) 

• {claim 24} initializing the head gap (column 13, lines 5-44) 

• {claim 25} storing an arbitrary head gap position in the non-volatile memory 
upon manufacturing of the printer; reading out the head gap state stored in the 
non- volatile memory; setting a head gap state flag corresponding to the read-out 
head gap state; and initializing a mechanism for the head gap (column 12, line 
61 -column 13, line 44) 

• {claim 26} wherein the head gap adjustment command is received by one of a 
head gap adjustment and paper selection button on a control panel of the control 
unit (column 13, lines 26-27) 

• {claim 27} An apparatus to adjust a head gap in an inkjet printer (abstract); a 
carrier provided with a printer head which includes nozzles to jet ink (figure 1, 
reference 40, 54, 56); a chassis provided with side frames to support a carrier 



Application/Control Number: 10/613,196 
Art Unit: 2853 



Page 4 



shaft and a guide rail to guide movements of the carrier (figure 1, reference 22); a 
carrier driving unit to move the carrier left and right along the carrier shaft 
(column 6, lines 5-22); a paper supply roller driving unit to drive a paper supply 
roller which supplies sheets of paper to be printed on (figure 1, reference 26); 
wherein the head gap is adjusted by using driving forces of the carrier driving 
unit and the paper supply roller driving unit without using an additional driving 
unit (figure 1, 6; column 8, lines 47-67) 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-4, 11-13, 15, 19, 20-26, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Olson (US Pat 5838338) in view of Kawahara (US Pat 4990004). 
Olson discloses: 

• (claim 1 } An apparatus to adjust a head gap in an inkjet printer having a carrier 
provided with a printer head which includes nozzles to jet ink, a chassis provided 




Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
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with side frames to support a carrier shaft and a guide rail to guide movements of 
the carrier, a carrier driving unit to move the carrier left and right along the 
carrier shaft, and a paper supply roller driving unit to drive a paper supply roller 
which supplies sheets of paper to be printed on (figure 1, reference 40, 54, 56, 38, 
22, 88; column 6, lines 5-46); a clutch unit to transfer a driving force of the paper 
supply roller driving unit to the carrier (figure 6; column 8, line 47-column 9, line 
3); a control unit to store an adjusted head gap state and to adjust a head gap 
position required based on the stored adjusted head gap state (column 5, line 53- 
column 6, line 4; column 13, lines 6-44) 

• {claim 2} a clutch part to transfer or cut off the driving force of the paper supply 
roller driving unit to or from the carrier shaft; and an operation part to operate the 
clutch part to transfer the driving force of the paper supply roller driving unit to 
the carrier shaft (figure 6; column 8, lines 47-column 9, line 3) 

• {claim 13 } a guide roller on the carrier to guide along the guide rail, so that the 
nozzles of the printer head mounted in the carrier are guided to horizontally 
ascend without being slanted forward or backward (figure 1, reference 40) 

• {claim 15} a rotation shaft fixed to one of the side frames (figure 6, reference 72; 
column 7, lines 32-40); a first clutch gear having a toothed portion supported to 
rotate on the rotation shaft and meshed with the paper supply roller driving unit 
(figure 1 , reference 98) 

• {claim 28} An apparatus to adjust a head gap in an inkjet printer having a carrier 
provided with a printer head which includes nozzles to jet ink, a chassis provided 
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with side frames to support a carrier shaft and a guide rail to guide movements of 
the carrier, a carrier driving unit to move the carrier left and right along the 
carrier shaft, and a paper supply roller driving unit to drive a paper supply roller 
which supplies sheets of paper to be printed on (figure 1, reference 40, 54, 56, 38, 
22, 88; column 6, lines 5-46); a clutch unit to transfer a driving force of the paper 
supply roller driving unit to the carrier (figure 6; column 8, line 47-column 9, line 
3); a control unit to store an adjusted head gap state and to adjust a head gap 
position required based on the stored adjusted head gap state (column 5, line 53- 
column 6, line 4; column 13, lines 6-44); wherein the nonvolatile memory is used 
rather than an additional head gap sensor to adjust the head gap position (column 
13, line 6-44) 

Olson differs from the claimed invention in that it does not disclose: 

• {claims 1 and 28} a carrier ascent/descent unit to rotate the carrier shaft with 
respect to the carrier to ascend and descend the carrier in order to adjust a head 
gap between the nozzles of the printer head and a respective sheet of paper; a 
clutch unit to transfer a driving force of the paper supply roller driving unit to the 
carrier ascent/descent unit by the carrier which moves by the carrier driving unit 
upon the adjustment of the head gap 

• {claim 3} an eccentric rotation gear fixed to one end of the center shaft; and a 
clutch disposed on the chassis to connect or disconnect the paper supply roller 
driving unit and the eccentric rotation gear 
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• {claim 4} both ends of the carrier shaft which form eccentric cams having a 
center axis eccentric by a certain amount with respect to a center axis of the 
carrier shaft; and support bushings to support the both ends of the carrier shaft 

• {claim 1 1 } wherein the carrier shaft is rotated via the eccentric rotation gear, and 
at least one end of the both ends is fixed to the eccentric rotation gear 

• {claim 12} wherein the both ends of the carrier shaft having the center axis 
eccentric with respect to a center axis of the carrier shaft, rotate in the support 
bushings via the clutch part and the eccentric rotation gear, allowing the carrier 
shaft to rotate about the center axis of the both ends 

• {claim 15} a second clutch gear having a toothed portion supported to rotate on 
the rotation shaft and coaxially connected with the first clutch gear, the second 
clutch gear being disposed to move between a power transfer position at which 
the first clutch gear and the eccentric rotation gear are coupled and a power cutoff 
position at which the first clutch gear and the eccentric rotation gear are released; 
and an elastic spring supported by the rotation shaft via the first clutch gear, to 
elastically press the second clutch gear so that the second clutch gear is located at 
the power cutoff position 

• {claim 19} wherein the carrier ascends and descends by a distance allowed for the 
center axis of the carrier shaft to vertically move 

Kawahara et al discloses: 

• {claims 1 and 28} a carrier ascent/descent unit to rotate the carrier shaft with 
respect to the carrier to ascend and descend the carrier in order to adjust a head 
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gap between the nozzles of the printer head and a respective sheet of paper (figure 
1 ; abstract) 




• {claim 3} an eccentric rotation gear fixed to one end of the center shaft (figure 1, 
reference 26); and a clutch disposed on the chassis to connect or disconnect the 
paper supply roller driving unit and the eccentric rotation gear (column 5, lines 1- 
20) 

• {claim 4} both ends of the carrier shaft which form eccentric cams having a 
center axis eccentric by a certain amount with respect to a center axis of the 
carrier shaft (figure 1, reference 26; column 8, lines 19-21); and support bushings 
to support the both ends of the carrier shaft (figure 1, reference 18; column 8, 
lines 19-21) 

• {claim 1 1 } wherein the carrier shaft is rotated via the eccentric rotation gear, and 
at least one end of the both ends is fixed to the eccentric rotation gear (figure 1, 
reference 26) 

• {claim 12} wherein the both ends of the carrier shaft having the center axis 
eccentric with respect to a center axis of the carrier shaft, rotate in the support 
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bushings via the clutch part and the eccentric rotation gear, allowing the carrier 
shaft to rotate about the center axis of the both ends (figure 1, reference 18, 26) 

• {claim 15} a second clutch gear having a toothed portion supported to rotate on 
the rotation shaft and coaxially connected with the first clutch gear, the second 
clutch gear being disposed to move between a power transfer position at which 
the first clutch gear and the eccentric rotation gear are coupled and a power cutoff 
position at which the first clutch gear and the eccentric rotation gear are released 
(figure 7, reference 36; column 8, line 43-column 9, line 36); and an elastic spring 
supported by the rotation shaft via the first clutch gear, to elastically press the 
second clutch gear so that the second clutch gear is located at the power cutoff 
position (figure 7, reference 44) 

• (claim 19} wherein the carrier ascends and descends by a distance allowed for the 
center axis of the carrier shaft to vertically move (figure 1; orient figure 90 
degrees to see vertical movement) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kawahara et al into the invention of Olson. 
The motivation for the skilled artisan in doing so is to gain the benefit of being able to control 
the moving distance of the print head to the sheet through controlled movement of the printhead. 
The combination naturally suggests a clutch unit to transfer a driving force of the paper supply 
roller driving unit to the carrier ascent/descent unit by the carrier which moves by the carrier 
driving unit upon the adjustment of the head gap. 
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Allowable Subject Matter 

Claims 5-10, 14, and 16-18 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claim 5 discloses "an elastic spring supported by the rotation shaft between (emphasis 
mine) the first clutch gear and the second clutch gear, to eleastically press the second clutch gear 
so that the second clutch gear is located at the power cutoff position," which was not found, 
taught, or disclosed in the prior arts. 

Claims 6-10, 14, and 16-18 depend from objected claim 5. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Mimura et al (US Pat 4917512) discloses an apparatus for automatically adjusting a gap 
between a platen and a print head. 

Niikawa (US Pat 4927277) discloses a printer having a device for adjusting the printing 
condition, depending upon paper thickness. 

Hino (US Pat 5678936) discloses a printer with head gap adjusting mechanism. 

Rasmussen et al (US Pat 4843338) discloses an ink-set printhead-to-paper referencing 

system. 

Honda et al (US Pat 5051008) discloses an automatic gap adjusting mechanism. 
Takei (JP Pat 04161369 A) discloses a head gap adjusting device for dot printer. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonard S. Liang whose telephone number is (571) 272-2148. 
The examiner can normally be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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